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[»*si8 ] ■t*HiMttatt#ji&iK4'iiiifittttBtt 
mmmm^t. mm%m^r<omm\zWi» enroots 

Ert»»fr»-»^«aW^Stt$tifc1fift©«^«S 
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9 ] WE0»*WB3aH«ft t*fi3«* 
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1 0 ] ttEBttaitf^fiNmMlcfttttt 
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m*gi 1 2 ] mmt^m^m-r^mm/^^y 

[M** l 3 ] MEB«BeiPc9¥»»tta**fc»T 
HE*©*- *zlU-~?o 

-9. 

£4#»£*r5»:&SlJ&*S 1 4 CDli-Ttl^ 1 StdE*C0 
[«*ii 16] gXh'J^ ysmKX h »J *v y*^/u 

51*^1 4co^t B tl^l3EHISttcD*-+o.U-^o 
[0 0 0 1 ] 

[0 0 0 2] 

ran -own* 2oir«2o 2^»*$n 

T^^o 3>Ol*W*2 0 l&tf 2 0 2H #fiStt#S<£ 

2 o o*Rii*r«^-<r*-^2 o 3t5^i:M^n 

TV>5. 3<;«*2 0 l&tf 2 0 2 SifiJl/fcu®# 
«tt**«2 0 0*W«^6«lEtyJ:3»C, H^co^tt^ 

3-f;MH*2 0 1RU2 0 2 lcrotoStt**H»t#lC 
J;oTCn&Ktt*IB«2 0 4RU2 o SfttCleHteigjg 
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2 0 4RW2 0 5, &i&m&mm2 0 6RZS2 0 7.® 



( 3 ) 

3 

fiBffl7k4MB5 2 0 8Rtf 2 0 9. ffitfC: ±Ttc#»J$*l 

rnDW]mm^m^2 o 8R&2 o 9fr<b<DmMmm 
&*m&-rz>ttmi$.(n$imQt\0i>>>/2 1 o&tf2 i 
i £ c (Duff T-^n^nw^-SfcTMiLTS^-r -5 c <t 

\Z&r>TWf8.t£t\Z>. 

[0 0 0 4] E^^tXTV^^Affi^^^^bTn-f 
^#2 0 1^2 0 2»cS5)lft«^^^-X-5i:. Kit 
&gW2 0 4W2 0 5 1*3 K 3 -Ol^f*: 2 0 lJS:tf2 0 

mi&tm.5s.-r2>mffi®.R&fc{K<& : 6 2 o 8^2 0 9^ 10 

<=>f4W?--5£. fiBtl#§M*2 0 4&tf2 0 5«> 02 2 

b. c^cwBS^T-egsnT^^ir-r^t. mm^ 20 
b tc*nr £#ef§ss^ tissue t&s. 

[0 0 0 5] 

U«k 3 £-T*«WH] D-*al/-?li. AS 

[0006] u^u^dt^^cD-y— ^u—^-cfi. 

2^CD##J£nT^-5<SBtt{*:SW2 0 4&XK2 0 5 (C<fc 

9ffiifo8jl!&£Jfctrtlfj£<»: Lt*§^f;:^-cD«li&##&tiE# 
IK2 0 0CioTM^TLSo. Z\<Dtzib. fiBtt 
#gB# 2 0 4&tf 2 0 5 £#fiBtt{fcS&2 0 0 
ffiK£6B##?g±U -t©ISJR. jgfiB^^LTfcffi; 
iElTl$5A^ ±i£cogsif K5fo#KJ6;i-5 H <h*tT^ 
ti.fr r>ti. 40 
[0 0 0 7] #^**STtf*'<<'f S'* 1 '*^** 

•5. U*»U 83#co&tt#fcg|£#tN*tt3*ltjgteSjg 
izmm£t£^<DT'^m<£tf±<ff£>t\T^&<,^ Sit, 

^co-y-— +a.i/-^^B8^5tiTv^?&<. (i) n-oi/ 
e>&^coT. nmmts.'hmt^no\z\t.mm.fA$)^>. so 



!Hf 18^06-338707 

4 

(2) i)#>Jls—7<DfrmiZ(DZhm\i&tfft$EUX^2> 
[0 0 0 8] f**<B+r— *a.l'-$'tt-t0>«SUg 

[0 0 0 9] $eiC*fcSe3fe«-y— +al/- *Ttt. 
»3-* Atf-;»^a«, 2 0l;;#iiJ3ftT^ 

•5S6S2 1 0M2 1 1 &ffimmz®.Z>-\LT2>Z\tl,Z<}: 

[0 0 10] 8EoT*5fi91tt. J£^^b. fl£* 

£{b. &tf/X^«M:S:0&-<i:CDT#3-tf-- 
V—9 ZmmTZ fcCDT*£. 

[0 0 11] 

«. it- ^co^aineT^^F^^tea 
9 — >#(Hlb?t/^ — >€#-r-5rj-r;^{*:<h. Sgjgtt 

[0 0 12] Cl<D«fc5fC*|S]i^tt«ttft:®£^T'> 
&< tfe 1 >#@Ufc/^->£W-r*3-f fl*M£ 
*^t^tlT*30. ccoa-f ;i/«#£^m»cSlTSi9B 

COT. H'fJU/t^ — >CD£firt*ft<&9. 

mizm&&ts£oizmi$.znz><D-n, zi>rt?vts.wft. 

T$> 0 l3.tf*>&&ttm<D'1 9 >X^r«g«:-r-2> C <h 

ft:*SDHtrJ;3fC^^nT^SC0T. fiStt^fttC^ 

[0 0 13] 3-f ^*#3i«. 4>raifeS&14lSStt»H±R^ 

[0 0 14] AflHVflc^. -h« 
& tVtTgC^ftattft:B t fc« ITttlft ^ nfc t> COT 

flELftV). ^-W^*. ma,[Eje^Fft{C*5^Ti6S^jSJB^ 
in 

[0 0 15] »»ttfiStt#B7&<. A«iKWa>I.J n U:QA 
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[ooi6] znms. fti$mmz®tit2titz&m~cm 
[ooi7] rtBRWff*^ «»tt»tt*©Ba83i*7jaa 

[0 0 18] ±«Srn r ffl««tt«ttft:»0^«B±JC 
[0 0 19] *«M<Z>1f— ^tt, ±fc£LT 

[0020] ±^<^iiiB^^«, WJjnw»R£#fi£i* 

[0021] ±»©B«Mma. w^Mfcttttttsn 20 
iHieT t — » » £ mm £ nfcft Ri§r»*^T* o t fe ct 

[0 0 2 2] lit^ffiS^Wt^MMA^yy^ 

g>«eb# a & < mm-rz <k ? izmm-tz z t 

[0 0 2 3] «»@<E^a>¥a»tt«, 
<\ttftm-(:$>Z>o £ft&£-?Z>Ztlz<S:0. *<DQm 30 

X^£o 

[0 0 2 4] rtgf«ft:(DA^->«, «F*b<«, 1^- 

[0 0 2 5] dCOX h U ^jtSttX h U *y 7&&/u 
[0 0 2 6] ft&m#<»rt?->&* |^-¥S±fC*5^ 40 

[0 0 2 7] 

[0 0 2 8] ^ 1 ^S6«Tfc£ 3 it- 

* a u-^<om%m^<Dm^mmm\ZTRr-^msi 
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[0 0 2 9] ^n^CD^tC^-Tcfco^. ^JSWIWJ--- 

fe&'hmiz&'oct&BfmtteZo 
[0030] mi iz&^x, 1 0 \zmm&m&mzm£ 
jbl 0 i^nr 2 * - 3 ttfca -r ux 

«tt«tt#Ji 1 2 . arXTa5*fij»ttsatt#« i3^e»i 
^$nr^»9, z-ftzfc-fcmizffi&tsnTmmmtte 
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m—J?faizw&-tz>2*<Dm&x b u >y :mc9=w 

[0031] oa)-jgtt. aanrtE^i 

i^nn^o mmmfc?<D±mRz*Tmizi l zmi&m& 

1 0 <D±m<DMm\zmmvx^zm*ft£<Dmiz\zz:n£> 
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a, 3 1 b&tf3 1 ctlTH #ffi(IAa*BEfc:g3iSU 
4ilBanTV^1#BI¥5- 2 5 1 2 6 2 WMMEfttfB 

- h • X h U 7^MI^^^oT0^o Z.<D£oU 
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[0 0 3 3] mm,®&^3 0<D±TtZte* ^(D«aisI(E 

^3 Q\zmffi&R*ftim^zfz&<DmmmAfKm&3 2 
3 3MtX(cB3tc^$nT^^^v\-^> ? >yom 

[0 0 3 4] ^tC**K««)lJ— *3.U-^<Z)»JfiXfi 
[0 0 3 5] 0 5 00 (A) fC^TJ:^^, R-ffii&ttfiB 

y-h53a, 53b, 53c, 54a, 5 4b^5 

SB5>— h 5 0 Rtf Tffl>-- h52 ttii»tt 100-20 
0 urn (»*b<ttl 6 0 Mm) h«r«Rtfc«)S 
UfcS/— hJP*«»0. 5mmT&D, tffly-hSltt 
9*111 0 0-2 0 0 Mm (£?£L<tal 6 0 Mm) 0) 

h t»*«ll/fc->- hWft 1 ■ Omm^ 
9, S1Sv-h5 3a, 53b, 53c, 54a, 54 
bRZSS 4 c H^— hJP^ 16 0 MmT&^o 
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/u>¥- s. 9 mm% 
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[003 6] SS[y-h53a, 5*3 b, 5 3 c, 5 4 
a, 5 4bW5 4cO)±Il:H n-f fromm&lzfc 
i;fc»0>±»rt»W* 55a, 55bW55c Mtf IC 
T»rtSK»fr5 6a. 5 6b&tf5 6c^-XK 

dEbfcJia^- h 5 0 , SS>- h 5 3 c , Sfer>- h 
5 3 b, Mv-hS 3 a, +Po1v-h5 1, Kfi~>- 
h5 4c, SSy-h5 4b, S«y-h5 4a, Rtf 
THPf/— h 5 2 ££<£J©mTfite^b£:^, JjUfifJlIJEX 
gTX^7^«o 0, *0y-H5l©*i 

tc 3 in n -f ^ a ^ — >a*ffia £ n<*> ci £ £ & 

[0 0 3 7] C<7)J:-9(CX^^^$n^>/- h^:, rtSS 
#*0>Mjft £)9 6 

0*0 £A±GD^g, M^£l 4 5 OlCT^T^o SliS 

j&SlCcJ: Tlit £-#W&<Stefr P *y ^ 
[0 0 3 8] m&ftttmX'&ZY I G<0««ttT»«tt 
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mmw- 5-183314^ nm¥ 5-3157 
57^) . c<z>ct5ftrtW**»««6K:cfcntf. 

[0039] jij*u&rtaw#*»ffitt. mm&<Dm» 
mmzmmz j &z>b<D-c&z>o ift^xhct/^- 

CQ^Wfite, 6 0-9 511%, #C7 0-9 0li% 

0 &m%txr(Di3 X7>j7h *8M*»K*»rr z> z. t 

20 [0 0 4 0] &*3, ^5tD (A) Trte, ±35^- h 5 
0 , *IH >— h 5 1 , TgB:>- h 5 2 , SfctffclSIRv— 
h53a, 53b, 53c, 54a, 5 4b^5 4 c 

*^n?niEKftMiz#mvrzffl&T~wtwvx^z>&. 
*^tc«, &&<Dmm.®&Tiz&%ft&mfc&mMmm 

[0 0 4 1] ^6ti, hJi{C^tt^S-fiSMlHlfe?<Z) 
fflv- h 5 0 , *P3'>- 1-51, XtTFffl^— h 5 2 
h53a, 53b, 53c, 54a, 5 4 b&tf5 4 c 

40 \stzmz. frmmzwrn-tz* is-h±iz&tfz>&mm. 

[0042] mi\z^-b±.\z&tf&&m§mwf'<Di& 
(»mim\z&v&®%j:u*mm-?z>¥-m&mm-x:tb 
*o mmomte* m&^z&miBi&^mizx^-xtfw 
so fii&i^ o izmmz A^i^ffii^tfe t><oT* o , 



( 6 ) 

9 

J: v (C/^->9l8i|*fTofc&->- h £X^ -y ? 
•TS. *K&7^JgC0J*#(C»oTX:)--y7'S£An 
-So 1!§IC0A>^>^cJ:oT|s]1IC0 (B) (C 

ttKftBmmmm.^ftazttmtz* -&\z i @coa 

C CO 2 EJCOA >5P > if \z J; o TA^^KftlHie^SS^ c 

as. crocfc^KawrsnfcBSjiate^a. ±i$co;r<b 10 

[0 0 4 3] tt0r;&Zftftf£fflS<Z)&. ftaftiate^tt. 

>K-m»* ar^mn*. ^co_kffi&onF 

ffic«Jft*#5 7£*€r#ttT#j*Ts. ^JA«. a 5 

CO (B) K&ttS^iKicOfflflE (jd^FAjJ^ft-r^WE) 
(CO^TW:. CC0ffliMfcStBLT^-5rtgBW#5 5 a& 

0:5 6 a me««tt£ttirr«2'f 20 

5 8 at. JlC0fiaaC8lfflbT^^rtSP3J{*:5 5 a (ft 
oT3<A»#) ©-*t±ffiXrTFBf<0»**«:5 7 

t. CCO«@(C^mixTt^rtgEW5 6 a (8Et>T3 

-f;u*fr) <a«y|fctt»M(::&ttS*i£Mmt«6 0 a 

-t^jg^rs. ^-co*<iico#j® 

a-f ;uco#fOMLfflco«®) icot^Tte. dcofiJSKg 

U4UT^-5rtS8^ft:5 4 c#.t*5 5 c iSl^mMffn^n 
■Pn««f* a -OWfl 6 1 c&#6 2 c 

*»dtr*. cnfCcto. affi*^!issoittftrt 30 

[0 0 4 4] C©«fc5KUTS^bfc««0*K^tt. a 
g4mmC0P3{crtM-r-5IEA^^C0¥E^tt*^'L. J E" 

(46) tc, 02t*-TJ:5IC. *iffltt/<^3 1 
a. 3 1 b%.Z*3 1 c^M^#ttTU7n-ffi^tcJ;0 

*a^wr*-+a u-^^riE-r*. 40 

[0 04 5] 08(i. WJ>if&fcV>mi&. il£cjC(cm 

A»>^>y*a*#W-*«^ICtt, P10CO (A) fC 
^•TJ:-5{C. S-T^Sffl^i-A^^ (8 1a) £^coi 
r3fc*©«®fc*ft*tlttDftttfc««Be? 8 0co± 
T®K@!lSSffl*:5UK58 2&tf8 3 S-tn-ttlflteWa 
«. -tUT, «ffl**S»IMIl3y*#8 4fitf8 5£J¥ L 

^r-srticctt). ^coiBMHe 1 ? 8 omf-\z®mm*. 
4u&s8 2Rcf8 3^^-r^. ^-cofs. mmm^mft so 
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8 4 ROC 8 5fC^tte.*lfcAai^^8 6 aillig 
^8 0{C^0^^e.nfcWiSffl + l'/V>^8 1 a (Xte 

«»U-h'8 7 a*^t?««WCi¥UjI:»*. tt^'J 
-H8 7all 0«*fc£. #tt€r*-r-5U^^C0»^mS 

8 5l±, -fc^S-y^. tf^xxtf+vlifaiXte^-cofdico 

[0 0 4 6] ^^T, |5J0 (B) iZ^-TJzolZ, CCOJ; 
3fclMM&£fc*8 4RZfi8 5C±oT*»anfc«a 
0fe^fttfa«Ji.**JKE©fifl:# 8 8 «fc«A>?$>> 
^8 9rt(C^WfC#AL. 7lr>L£>ffl3&g9 0£#r0t& 

tfTa^f-So rntz<to#)SA^>?>y8 9 tmmm 

*y\<S5 8 2&tf 8 3t«taS$n5Ci:i:&l.. 

js. #f*L<(iai^-r^Ffig;^nT*5 0. -ecosiSKtt. 

-■y5r;^^nA^CO*e>o#^S^iS$nTti-5„ ceo 
A r 7v J >^8 9«. #ftT5 2®/WiilPU-ecoft&CO®# 
aSLTt^ASlft^tbTt^. CC0<fc5tcUTiifi 
*:£T/fc&C0£. UXn-^{CjffiLTfi^*£*gjli$ 
1±. «tt»J-l*8 7 afttfABAilff 8 6 aM. ftfftU 

v%T) fSkOt&m&f?5. 08CD (C) «. CCOJ;-5tcL 
T^^-arfcD— +0.1^— ^ 9 lSr^bTt^. 

[0047] v-**\s-9<onii?mmsmwRxm& 
it. «<i:^i'^fiSMlHIe^cott^T^■r-5o fin*., a 

tf&<tz.tv,z (3-f;pcos$^#<^n«) . a>/i 

^mz&^T&mm&M&mcz,. tom^ ga# 
^ >x®mizfccttfcmittfmnz>. 

(3) 3-f;|/SM*:*t*»ftt:«fcr)»ritSn-6©'-C«St** 

(4) gg|(Cjgbfc«jiT*-5fcie), fi^mtCi^n 
X h^>C0tS*^^<^-5> o 

(5) B»«K*3Mf«ifitUT^S©-p. ^7*- 

5. 
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(6) m%3-^^m^nm^-r~-mt^nxmm 
-r *«a»&w v mmm*t*M : Eizmm&fe £ nx 

[0 0 4 8] i9H *^j5S^j^<fc^it-^oLU~^ 
[0 04 9] 010 KMsffiE<0ffi<0*J««^** 3 ^ 

[0050] mt>. mi oiz^sr&oiz. m-mm^m 

ttMfilCi^SSv'- M 0 0 a Rtf 1 0 0 b t , + 
Hv—h 1 0 1 <h, SS->-h 10 2 a&tfl 02bch 

*t ^ <Die^Tfss £ n-#ttfc«ig $ nx^n £ & o 

TV>*. &*5. HSSnt^ftl^ Sfi->-M0 0 
a0±RtfSfi->- hi 0 2 btOTlc*£*IBlcfcL I^C 
«»tt«tt#»»icJ:«±»->- hRtfTSBv- h^ 

n^nmmznx&r). ±m<Di/-h£-frmizmf&z 

tlX^Z* 30 
[0 0 5 1] ±«OL-y K&lrttSStt['>-H 0 0 
b&rXTffl9^y h6i«T5SK->-M 0 2 btf>_L 

-fJMMtt 103 a. 103b^l0 3c«l:, 104 

a, i o 4 b^r; i o 4 c t^f n^nM^tit^ 

-5c cnb!fiy-M0 0bRt;i0 2ba) 

TH. Xtf MOOa Rtf 102a (D_hS(C 

te. ?DX*-A-ffl(D/W->^6»&5flB»#l 0 40 
5 b, 105d. 105aWl0 5c^n^niffi 
$nw^ Ifiy-hlOOa, 10 0b. 102a 
JkTfl 0 2 bGDfW^&MKte, cn^y-h^flt^) 
^7$-iH0 6 t 1 0 7, 1 0 8Rtfl0 9^tl 

2 J: 0 w 7 £ nx 

<^£ 0 ^tl^^7^-M*CcJ:oT, rtgP^ftlO 
3a. 10 3b, !O4aWlO4b0&XhU77 / 
□ X (^rtM* 10 5b, 105a, 1 

o sd&tfi o sctzrn^nmmznx&o. s«b so 
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IP%, ft9**10 3a, 10 3bR^10 3c(^)-)g 
t. 104 a. I 0 4bRZfl 0 4 c<D—tffi£frZ3^ )[, 

[0 0 5 2] «««S&^-«*H 1 0 {C^V^TIft^f ^> 
AtBASf -^fi{W# 1 0 4 b©-*-y^ 7*- 
;H 0 8^DX^~/\*-fflf*3SB»ffcl 0 5 c^7 
*-;H 0 8->rtSB»f*i 0 4 bCOffiffl— JWB5*V 
>A-##-> rtg&gjfls: 10 3 bO-jS-y^f 7*-;U 1 
0 6— ^oxt- A-fflfigfcSffcl 0 5 a-^7*- 
;!/l 0 6-»rtffl»*l 0 3 bOffi^—Sififfi^ (h^^o 
B^nT^&^-tSS^-- ha>-tH2fetfT»>'-- h<DT 

[0 0 5 3] **&fi«l~ett, rt8B»#<B/^->a*&;& 

fflic^n-en#fi-r* i *(dhhm^x h u * ^<^3 

ifi& -z>xzi^ )WtL±\z v n - X"T * <h-f ^ > x 
D-Z©«lt 1 tlT^S 

[0054] mi i i**mw<D£*>izi&<DnMmx$>z> 

WLtt-%fa\zW&tZ> 2*<Z>X h «J y-7W*9—>fr 
b^-5 3a03<)l//^->^^TfflJ--7 hCOP^g? 
»fr<Z>/^^ — >tUTl*0)iailttX h'J ^Srffi^T 

[0055] ep^, Ei nc^T^^tc. f^— ^ft^ 

ttM8ia^ifi'>- h 1 1 0 hill 
t, S«->— h 112 aMl 1 2 bi:^il©«^T8 

0^^tlT^^t^ h 1 1 0C0±RCXSfe'> 

- h 1 l 2 b(OTfcti^.^ti. I^D^ft^tt^tt^ 

^0. ±^<D^-h < h-^WlCfiSl^$nT^^o 
[0 0 5 6] _L<ffl3--^y h*P^T^Sfi'>-h 1 1 0 

o)±ffiRzrrmzte* &m*m-fottjjfaizwei^'z>2 
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y^cfc^JiMiftl 13 a. 113b&tfll3c 
tffl:T»ft8l»#ll4a, 114bWll4c^ 

fnfnM$nt^5o cwsfi^-h i i o<nmfe 

teSKte, h^Ht^^V 1 1 5 

a. 1 15bWl 15cjd«$ntl^o ±« 
S*113a, 1 1 3 b&tfl 1 3 cCO-^tT^m 
§*114a, 114 b!kT$ 114c (D—ffiLfftyj T 
$-;H 15 a, 115bR»115crt^7*- 

[0057] Tmzt-y b&ffif$.-?%mfci'-hi 1 2 

bO±ffi{Cte, 3 00WM (A^<£>'>&<£*>1 

{U^()Vmm 116a, 116 bRtfl 1 6 
S^ntl^o £ 6K\ u0ltSv-M 12b0TB 
XtfSfcS'-h 1 1 2 atf)±®fcte, ^DXt-A-ffl 
(TV**— >*>5&artSBa»ft:l l 7 aWl 1 7 b*«* 

nfnM^nti^o *k->— hi 1 2 aRtfi 1 2 

{fcK<£-?T, 1 1 6 a&tfl 1 6 b(0§Xh'J 

^y7&^PX^-A*-ffl(Drt»*ft:i 1 7 afttf 1 1 7 

^MSntt^c EH^, l*3»»#l 13 a. 113b 30 
RZfl 1 3 c<D— $g£, rtSR^ft:! 1 6 a, 116bR 
1 1 6 C ©-SSi5&t3>f j^ffl y t >/^»ftlCct o T 

^n^nmmzn, S6»i:fi»*#i Ha, 1 1 6 b 

Rtf 1 1 6 cOMt, 14 a, 1 1 4 b& 

tfl 1 4 cO-«ttfa>f Wvt^-SRcfc'DT 

[0059] mffim&oi-m&mi nz&^xmwrz 

t. AfflAiSf-rtM* 114c <D-Jj(DX bVy? 
~+*J4 Tft-)l 115c -+ftffimfc 113c <7)-#CDX 
h U y y-H^f t >^-»#-ft«W* 1 16c 40 

116c coffi«- =i -f v * >/\- 

rtaraw* ii4c h y v y-^w 

-)H15c ->rtS5##: 113c X h »J y y-» 

[0 0 6 0] *«K«Ttt. 3>f^*#*«H«^D-X 
5^->»^(Hl$nT^^<7)T, 
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[o o 6 i] si 2\ttf&m<Di£tz2%\zm<»fmm-v 

»c*-r»*««HT**. n-f 
2^->5*#lEj£ftT(^£;£, ^^±®jn.-«y bRZ* 

-So 

[0 0 6 2] BP*,, 01 2tC^-r<fc3tC> HHIftSttlK 
tt*»»»C«k***S/-h 1 2 0 a t, W>-M 2 

1 Sfiy- h 1 2 0 b <h, T8R->- h 1 2 2 

coni^-e«/i $ ti-» w kss» $ nrati t a t h 

[0 0 6 3] Ifc7h««i|y-hl2 0 
a<D±iB;KCtt , mi>'- M21 (7)±®^H, 

tktt^mizwm-rz>2*<Dx h vyjww 

*3&<D3^ )WW — >\Z&Z±fflft%m#l 2 3 a, 
12 3b ROC 123c ICTfflrtWigft: 124a, 1 

2 4 bR^i 2 4 c^n-fnM^nti^o £<o* 

|£~>-h 12 0 a©3r5£fi«fc«, 5"— h^Rilf 
§^7^HH2 5a, 12 5bWl2 5c«« 
Sntl^o J:fflWfflHM*:l 2 3 a, 12 3 bWl 2 

3 c<D-aHtT8Kl*3SS**l 2 4 a, 12 4bRtfl2 
4c(0-SW>f7*-;H2 5a, 125b^l 

[0 0 6 4] TffiOL-y h*«fiKTSS«>'-h 1 2 0 
b±ffiXtTFSKv-h 1 2 2(D±ffi^fe, P3«<D 2 #<0- 
xh'J 7^/^->3d^^ 3fl(Z)3>fM^->{: 
cfc*±«l*3«aW*:l 2 6 a, 12 6bM'12 6cM 
KTSWa»M*l 2 7 a, 12 7 blfctf 1 2 7 cri^tl 
^tlM^tlTl^, ^Sfii/-H2 0bOlSfi 

12 8 b&tf 1 2 8c*«jssnws. 

126a, 1 2 6 bRtXl 2 6 c(0-a8tT«rtffi»fl: 
12 7a, 12 7b&tfl2 7cO-«t^7*- 
JH2 8a, 1 2 8 b&tXl 2 8 c ftO 1 ^ 

[0 0 6 5] ±T<DZL~ y hT^BAiaig^fli 

«^tltt^o W*, ftffiHHM 2 3 a, 12 3b 
&c£l 2 3 cOD-^£, ft»»#12 6a, 126bS 
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^126 c<0— *8<t#n-f )Vmi?*r Wt-iWCctoT 
ttlftlftHSft, S6l:ft»*# 12 7a. 127b 
Rtfl 2 7 c©-*fl)X HJ A9««l 
2 4 a, 1 2 4 bStf 1 2 4 c h U y ^O- 

[0 0 6 6] SEtt«K(©— «*H 1 2 tC&^TifcWT^ 
Attl**^l*iW#* 12 4b (D-JjCDX b U y y 
— -f T*-;i/ 12 5b ->f*jaB*ltt 123b <D-Jj<DX 
bVy?^zi4)Vm&+>rt--m»-+toWmfrl 26b 
<D-Jj<DX h U 7^-*^ T^-;U 1 2 8 b-ftggaHf*: 

127 bcD-^oox hu v^^)^mv\ yn—mw 
— rta«M£ i24b cote^cox h u ^ y 

1 2 5 b-*rtaB«M 2 3 b(Di^XhU y^ZJ-f 

)\smz?v>rt—m»->to$tm»i 2 6 b0>fi:&<z>x hj 

y^^7*-;H 2 8 b—rtS&aH&l 2 7 bCDffi^ 

[0 0 6 7] **««Ttt. 3-f^«#fe&*K«im-X 
0)*«7?2^->»#EiaftT^-5©7?. *S!T*oT 

[0 0 6 8] 01 3{i*^HJco$e{Cffic7)llJffi^lT^^ 

T&<5<, d©*Jfi««, fiBESlHlteT 1 3 0 (OffiffiJCfiPM 
Jc«fcoTKtt6ft/ta-f;uffl>?^>/x— 3 i<£>/\° 

[0 0 6 9] HI 4tt*»W©*fc$StC<a(Z)*Jfi«T 

LT*?K (A) tttt«|geT<0»« 
H, (B) ttf-©8Kfflj8fS«0)»«lM«@, 
(C) ttdODfiSaine^fllBHTft^o £<Z>*li£0»T 
ataHfc^l 4 0cOfflDStC«|^g5#ft:tCg^$ft^ 
Sf 14 1a, 14 1b, 14 1cMl41d©W 

giffl^Sii 4 2fcm^*ftT^^ 0 

[0 0 7 0] »«ffl*B^*Kl 4 2fi, R0tf> (B) 
^T<t O Je, mi (OSf 14 2a ?g 2 ©SS«# 

S 1 4 2 b**"r**li»«flc*«T«riESftT*0. 
^l^i»I14 2a^IM®l:H zi^)Vm 
yt>A-«*14 2c, AffiASf 14 2dS^ift 
lg#l 4 2 e^93gfltcJ:0iSfrt6ftTl^ o 3l2cogfS 

»ii4 2 b(D^mz\t^r^/^^mmmi 4 2 f tw? 

Mil 4 2 g^HlgfJtCckO^WbftT^^o 

ffla^ifii 4 2^fig«{Ei^i 4 ocDrnmizmomi 
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Sftfc»£\ 3<;|/fflyt>A-«ftl4 2cft PJH 
<D (C) ^efc^S^CD<£5lC, ffiSCEHE^ 1 4 0 <BSS 
fl41btl41c iSfttttS. AtH^^f 14 2 
dte, tt/V>*ffl«l 4 2 f £3liILT*59, «^ 

141a izmmztiz. mwm& 1 4 2 e as^ 1 4 

1 d<h^lHlfe^l 4 0 0)±ffil:i^bnT^^M 
* 1 4 0 a <h(C&M2ft<5o **rtzsj?mn& 14 2 f 
ch&iftaSttl 4 0 a^Sa«$ft-5*^/X^ffi»««« 

1 4 2 g £<DK^&mm*\>rtzs9&f&gL2tiTb*z>„ 
10 [0071] **js«K:few*, aatiae^ 1 4 ocort 

m&&mm**rtis? tmzftmTzftmf&mmmffi 

^mfcl 4 2*«^Sd4:fcJ:D, KMHe^cofflStc 
[0 0 7 2] 015 tt*3S9I(D £ b £te0>*iS0!I-C* <5 

20 3*3hi— u-^^aaiae^ <o«jbje*«k»k:^ 
t»«saiT^§ 0 z-vm&mt* mmtzs— htm 

[00 73] *mmm<Dmfm&^ft\z-i\,^&t)m 

30 5 0, ifm M 5 1 , RtfTSBS'- hl52(h, 

l:J:^Sfiy-hl5 3a, 153b, 153c, 15 
4 a, 15 4bS^15 4c^tI$n-ft«l:i^ 
ntilliSotl^. S<£>"-hl5 3a, 153 
b, 153c, 154a, 1 5 4 bRZ* 1 5 4 c GD_L® 

fete, 3>r;u©*0»(ciBi;fcft<o±SBftaH»#i 5 5 

a, 1 5 5 bftt^l 5 5cafcWcTSSrtaS»«cl 5 6 
a, 1 5 6 bStf 1 5 6 c ^tl^nM$tlTl^„ 
±SSl*lSB*$# 1 5 5 a&tfTSWiflHMfr 15 6a, ±SP 
40 l*Jgg*i# 1 5 5 bRZST^^mW 15 6b, fC± 
15 5c RtfT»l*iaW#: 156cH -tft 

■eft. ^«^«»@CT0){fflffi^6*mL.T^^-eft 

L) fCJ;oT^^^^$ft, z.n\z^r>x±m<Da-r 

jmfc&mf&znz. -hgB>- h i s oo±®sonFgB 

[0 0 7 4] ®M®e^g6^(7)Sjg^^, t^lCKttft 
50 SlTffe^o CCDffiS^lHlg^gB^fi, 
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hi i. xteia i 2 tc^-rrt^fcro-e^-pTfcj:^^ 

[0 0 7 5] ^fiffi + W^^WSHi. JbgB->— h 1 5 

o<»±mzMfcznrcMj5.m&Tmmi&m» i 5 o a 

com 1 COtsf«{*>>- hi 5 7t. d©^#->— M5 

Kaii3nfc««ig«&7 i trai;jEAft»»tt©»2©si 

mtti'-M 5 9<h. zwrnrnftis—h 1 5 9co±®(C 10 

M^nfc+t/Vy^fflSJfitl 15 9a 

^•5. tt/V^til 5 8(i. ASaiHie^COfiiJffilCfg 

1 5 0alt tt^->?fl^t>/t-S 

Tl^-So CCOE^misIg^ffl^W* 1 50ali, 

y^fI15 8&tftt&l&ie?-ffl&ife«#: 1 5 0 affl 

£, ^/ti^ftffil 5 8R^t/V>^lSH!fIl 20 

5 9 arattc-en-en^rY/iv'^^tK^tiscitt^: 

^»^^-efe-5^(Cfim2C0il«^>'- h 1 
5 9BcZf^r^/^'>^mmmmi&l 5 9 a£#BSLTfcJ: 
+v/-?->^*®1 5 8*tti^"F<tUT 

[0 0 7 6] **^j(ci3^rf±. a^UlHE^tta-t* 

sffl * y a >> * mm- 1 nmm 2 nrz'& \z m izmm $ 
ft***, mm^hm\t^t^tm^m^mr^(DX'm 

rtisfmftt&mmiztitffcut/vtcttwzi: vm^*®. 30 

jfcT-SiSfcLT&.fcH. -?-coi§£\ ±g|5->-M5 0 

«15 8*RW, «10»tfr>-MS7S«8lT 
+^/V>^ffl«ife^ffil 5 9 a 

fc*ffl-r-2>;i<*:fc#x.€>ft-5>#s, KSlHie^©— SKfcSI 
«#*i#A£ftTL$5fci>6, Sl¥©fiTO4D5* 
£$fj£L<ftH,, 

[0077] *mi&m-eiz&m.m*v/^?zm$5.mfc 

IR0WtMS*%<&0. •eco^»itIg*ifflB[fc$ 40 
ft * ©*ft <=> -r . -y— * a. V- 5> £ 'hmifr? 3 Z. £ tfT' 

[0 0 7 8] mi 6tt*%BJcO*fc^e.tCffiCOHig«aiT 

&* 3 v—9 (hmmmm^nm^ mm 

iz*-?ftmmmmT~&z>o zozmmt* att^^iji* 

JS0n?tt. 0 1 co*Jg«s]tl^^lc*6»ttait^{cS«^ 
0 H £ftT 2 >##[5J 3 ftfc n -f ;HI£#£ 3 m^T 
5Mi^T^2>. 50 
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[0 0 7 9] **J6«©««lHl<E : 3 s -»»tCOt»T«tO» 

16 8. ±^->- h 1 6 0 . 4>P^->- H61, RZfT 
SG->- h 1 6 2 £. F*3S15aMi#:^CO±(CSl®|$ftT*5 0 

mcmm&mft&$tm\z&z>&fo>—h 1 6 3 a. 16 

3b. 163c. 164a. 164b. RZfi 16 4c*? 
«JB*ft— *WK«»SftTiliilIt«:oTl»a. 
•>— h- 1 6 3 a . 163b, 163c. 164a. 16 
4 b. RUi 6 4 cco±Btcfi, ;KO#El{gctcjSU 
fc*©±a5rtgWH* 165a. 16 5b. JRZf 165c 
W.Zf-izTffift^mi£ 16 6a. 166b. RZt 166c 
*^ft-5r*ft^$ftT^*„ ±g&l*lg&j»# 1 6 5 aRtf 
T^ft&mW 16 6a. ±SftffiW* 1 6 5 bRZTFU 
16 6b. mftz±t&tofm# l 6 5 c RZST 

^ft^mte i6 6cH. -tn-en. mf&mzmm.mmT 

ft. cftfci-DT±a?co3-f ;i/W#**#li«Sft*. *± 
gB->— h 1 6 8 C0-k®$.trFa$v— h 1 6 2 coTSfd 
tt. SSmiHl^ffl^lfeiS#:*^ft^ft^$ftT^*„ 

[0080] raanHfcTSB#co«j£#&. afctftcfiMtf* 

»»&«*#«»fCOIriTtt. 01CO*5S^JCO^t|B| 

coP5©«c _k>$co £T <h #/\' ^ — >cOf*jgp»ffc£EPBiJ-f * J: 
c>fcLT*>J:UL.. Ml 6(C*T«iS<!:Sft*igi 0. 
ill, Xttia 1 2 fC^-TCt^fecOT^oTfeit^ 
[0 0 8 1] *lgffl*Y/V>*8&#te. ±B5->-M6 
0 <D±M\ZBf8.-Zntz.*>r rt~s9mmi 67t, ^-co± 
t«ISftifc*±aSi'- H68t. d©«Jh«->- h 

i 6 8<o±mzi&i&'£titz3r*rt>'9m»mnm m% 
mm^mmi&m&tmm) i6 9i*esoTU5. + 

con-f^^co-^tC^^ftTU*. fiSf4{*tCcfc*« 
_hHP->- H6 8I1 «*@RTl»J©itt*©-Sil/ 
TEdfPTSt^tC, ^tAv^lSl 6 7RWtAy 
^ffliUlIl 6 9 ffl©««#£UTt>»fFr 

ft*= *syst«fi, -y— ^a.u-^§fi<i*vh$<<tfe 

i^^-g-tCfflVieft^feCOT^O. *t^-/^lH6 

7 (±-9— +i I'—fommzmmi'te.^&vtetiLmizM 

eKSft*. 

[0 0 8 2] **Sg^J{C*^Tfe*Mffl^^/ , ?->^ ; &ll 
miel^.h-^JCp^bTl'^cOT. ^-ftttT^^A 
£I& 0 #ttS^M*«ft < ft 0 . ^co^MigXg^'K 

Mfc£ft3co^fte>-r. -y—JroiU-f&'hmifrtzz. 

t**T#*. 

[0 0 8 3] 131 7«*5§HJC0$^(CteC0*i!iS^JT-*-5 
3 SgT-y— l/-^£OemiHlS?CO^^Ml»SW{C^ 

-rftmmmmT-$>&. ccohjswth. 0 1 consseiitc 
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mz. mmi 7 o±i,zz\n^mm.m^R^mm^r 
mnzvtm-vft o £ o k lth*. sis 1 

ffl55&*«. m i<o^m&\(Dm-££.±<wiu-T'$>z> (03 

[0 0 8 4] mi 8te*mwv>z*>\cmK>mmm~e&z> 

3 n. U- * CO -8Bco#gfifc £«lB&tfl ic^-r 

01 9«01 8(D-*)—3r3.U—?<DmfiL 

<3*?^1t& \Z «fc 0 -C-fl)»fP Jlfe&C0Jk?$i£ft;£Ho 
itfcCOT'&S. S:?iJ*MlHli^€:-y— ^a.l/-^^gP^i«: 
£ SUSW^i: COPTIC Z\ CO+I— * 3. l^- * CO ^-C>^lc^ L 

/A^YbSrH-SCltli, 5 2 - 3 2 7 1 3 

[0 0 8 5] 01 8 1C*5t/>T, 1 8 OlifltTi^U^Vi-rtl 
WHJSWcJ: -5 &C0T-& r> T <fc t^^aisife^ &m L-T 
CCOm^lHie^l 8 0COT{MfC«fi8^,[B|&T<b|5j 

i;¥S^«co h g y u- h%a®m&mm 1 8 1 tmmz 

nt^5. MJ^l/-hiSSMSl 8 lfi. rtgUjg 
<*il^»#^I^BlBgT*0«m*9 OSScOi^K^gf 
m&>>— M82i, Z.<Dmn&i/— h 1 8 2C0±SC0 
^tl^lfilC^lt^tlfeRPCO^^/l^^fflfll® 1 8 3 
<h. h 1 8 2C0T(C«eStl/c^mft:«Sl 

8 4i. Z\<Dmm#mWtl 8 4(D±.Mlzmi&.ZnT£>'r) 

^mz^rr^iy^mmmi 8 5 a«ssftT^2>b 
nfuftm&mto 1 8 5 1. mn&m&L 1 8 4coT®icjg 

1 8 3t?.t^M*«:i 8 5C0 + ^ 
co+r/t>^fflmS 18 5a tco&TTr+r /tS^^fltJEdt 
U 1 8 5 ©£i£/^R*|g&aH' >^ 

?£ffim-TZ>. Z1t/uVi&&m& 1 8 5 60f|fiyg 18 5b 
14 bVfls- ^KSSIS 1 8 1 (DMWzm-f Ztlfc 
SI«g|?&£fl-LT§S«#S«l 8 4 coTEScoft^^tc 

[0 0 8 6] MJ 7 l/-hg§lS§l!#lg§§l 8 i£«*f&-r 
-51C14. ^r/tv-^fflmffil 8 3*^tfcSI«»:->-S 

1 s 2 i: 6-ttA,tfcag&## 1 8 5 zmntzmnfrmm 1 
8 4 t&mmisft&mfttzft'zmm&iz&mmmis.-r 
-5. saaiei^ 1 8 0 <t h »j ^i/- b&&m&mm 1 8 

•J7P-j*(cJ;-DT. ES^lHl^coTSlcmtenfcS 
Ifi^comaW^^figlC+A'/tv^fflmSl 8 3^ 

mr -5 z. l \z £ o t& $ 

[0087] eticoiawi h u yp- h&t&m&mmz 

&&m^T MJ^l/- Kfg&M*tii§§£Jgfijc-r-51cki. 
6ti-^^SE&^*¥i^SC0fi$(C^-r-5<t*{C. si 

«^->-h (182) (D'p-L^z^-r/^^^mmm (1 
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8 3) CO^OIOV 7^-)VRU0'-< T-fc-)imte$: 

mi. *&%\z&&^i±h J ft&?&m&<»-i%t.z\v>yj 

(18 5 b) teb<)7l/-h&2&m&M&l 8 lcofflijgg 
fcRt*Sft&»«S*a*frUT8*#S« (18 4) CO 

TscoMJfi^tc^$n-5. fir. ±^co§m^-> 

-h (18 2) £&^ttira*#£mtfclgtt<*£i& 

(18 4) tzmmuf*iffim#i:z\nt>mm&h&mm 

-SlCioT. a«I5ie^C0TSlC|glt^nfeS^#: 

<Dmm.tt<p£:&wiz'yj T*-)\sm&&mm.T2>z\nz 

[0088] ^mmm<nz:t < . -^^^n^tciHi 

Bgt-rtuf. *Mii$:+i— ^iU-^coc|j.i>fftic^uiHi 
g^lcM^ttcfc < d .iiTJ^Elc^ottSJ; < 

'tfZ-Z>(DX\ /hS*^/£^co-y— +2!/- ^^^tt 

20 [0 0 8 9] K±^-cfc^Sfifisi-Ctt> rtgP^^^- 
X K n'^^^A^— X hXliffi-A'^v'-i/A^-X h 

i^^Tf^gB^&JgfiKUTfcJ;^. 4#1C. «ta«**tgB* 

A. S-A-^>">AX«^ne,CO^-C t ^LT«FjS-C ! 

[0 0 9 0] 68tt#:{C-3>t.'>Tfe. Wg|5#<*:<fcH^U^:tt 
ntf. Y I G^CO^ttfiSttft:«^f^)Bt,^Cli:^Bl 

30 [0 0 9 1] rtSB^t LT. Kttft:coS!lfeiKT®« J; 

•ricjKfiE-r-s <fc 3 ic uTfc^^co+i— +i v-*?&m 

[0 0 9 2] n-r;i,^co#g:fc2^->icE-5cii:^ 

< ^nii^-co5i-f >?>7?>x < ^-5. 
[0 0 9 3] ±^C0*Jg^l±3^SU— +3.1/ 

-^{'wr^^coT*^^, ^MWi^nj^-hcogcrosg 

^£#-r-5-y--* a. l/-^lco^Tfe®fflSitg-tr^-5o 
40 *5!^C0iJ— *i U-?£^®3-y-T09;U£7 

•f V U-^^c0^pIiglHl^*^ ^^miCf^fiKT^-5 d £ 

[0 0 9 4] 

mmoymm Ki.±mmizmwisrcJ:z>\z*&wiz£ti 
if. -y— +3.1^-^11. -^-coiKaiHie^+^^tts 

tTFgC^ttlStt^S t ^«^Tt^ =i -f >co 
50 £g#g<fc9. U^t>att^Sicffi«62.tf<fc31C^fi£ 
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[0®wf§fiii&i&HJ] 

[01] *KW©-H»WC**3j(Hpy— 
-5, 

[132] Hl©*B«K*ttS«»@e^©#W*t«H 
[0 3] mioymMMo-y— ^ai'-^Mroi^^T 

[04] 0 3<D1}--*:iP-^<D^«Hjj80T;&-5 <> 

[05] 01 ©m^isie^rosjitxecD-gp&ift^t-^) 
[06 ] — VMz&nz&m^mifcT-nmiM&fF.-? 
[0 7] s-aaiate^o^-h^eweMWie^niwr 

[08] Atf^>^e#<©*ji£tft:««igiE ; PK:lM8 

[09] 0i©^jfgwtc<t^-y— +ai/-i'at^*(ci 
■y— u—^©!Hftt*Jt»-r*0T*s. 

[010] *3BW©flS©*K«T*S3«^-*aU 

-^<Dfis^:iaie^©sffiKs«Ei&M{c^-r»®^«0T* 
[0ii] *^hjw$ 6(cffi©**S0>j-r*^ 3*py- 

[012] *%BJ©S <=> fcffi©*Jfi«T?*a 3 SiST 

[013] ^wosscteoiafifiNrrasaaji^py— 



[0 14] *^©S/t^e.{Cf|tSO)mfi01JTfeS3^ 

-y— *i v—faymnm^mmmm^m'SLnmm 

[015] *BW<©3SKteffl*lfim?*5 3«^- 

[016] ^^cDSfcsstcte^sswi-efc-sssT 

[017] *f§W©^^tffi©*JS^IT*2)3^U— 

u-?<n-%<Dmffc£mmmzm?ftffiMmm't?$> 

[018] *5SWWSe>fCfi&ro*Jfi0ilT*-5 3«gTli— 

\/-?<D~&<Dm&&m.mmz7ji-rftmnmm~c& 

[019] 01 8»-y— *^i~?<Dffii$,m.wm'C'& 
-&„ 

20 [02 o] '&m<»M*>i£&m-y— *D-v-5>\zte»z>m 

[02 i] ftmom'pfe&m-yr- +^i/-^©k4T5) 
«i^&^-r»^«0TJ6 -s. 

[02 2] ia£ffiH&B*K:tf?£tt1£#<Z>Stt¥&;K 

f*#tt0-e*^„ 
[^©IttW] 
i o rj-nngft 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the accumulated type circulator used for the walkie-talkie machine 

used in a microwave band etc., for example, the mobile radio device like a cellular phone etc. 

[0002] 

[Description of the Prior Art] Whenever the conventional concentrated-constant type circulator was shown in the 
decomposition perspective diagram of drawing 20 , it came, it had basic structure, and was equipped with the 
magnetic rotation child of an assembly formula with a circular flat-surface configuration, the circular 
non-magnetic-material substrate which 200 becomes from a glass epoxy resin etc. in this drawing — it is — the 
vertical side of this non-magnetic-material substrate 200 — a coil — conductors (inner conductor) 201 and 202 are 
formed a coil — the conductors 201 and 202 of each other are connected in the veer hole 203 which penetrates the 
non-magnetic-material substrate 200 a coil — this non-magnetic-material substrate 200 in which conductors 201 
and 202 were formed is pinched from both sides — as — the circular magnetic substance — members 204 and 205 
attach by the assembly formula — having — **** — a coil — the RF power impressed to conductors 201 and 202 
— these magnetic substance — it is constituted so that rotation RF magnetic flux may arise in a member 204 and 
205 thus, the conventional magnetic rotation child — a configuration — circular — moreover — a coil — the both 
sides of the non-magnetic-material substrate 200 in which the conductor was formed — the magnetic substance — 
it has composition which only accumulated members 204 and 205 and was pasted up 

[0003] as the whole circulator, it is shown in the decomposition perspective diagram of drawing 21 — as — a coil — 
on both sides of this non-magnetic-material substrate 200 in which the conductor 201 (202) was formed the 
magnetic substance — members 204 and 205 and grounding — a conductor — electrodes 206 and 207, the 
permanent magnets 208 and 209 for excitation, and the metal housing 210 and 211 of a division formula that is 
divided up and down and constitutes the magnetic path for magnetic flux from the permanent magnets 208 and 209 
for excitation It is formed by putting, respectively, assembling and fixing in this sequence. 

[0004] the input/ output terminal which is not illustrated — minding — a coil — if RF power is given to conductors 
201 and 202 — the magnetic substance — the inside of a member 204 and 205 — a coil — the RF magnetic flux 
turning around the surroundings of conductors 201 and 202 occurs When the direct-current magnetic field which 
intersects perpendicularly with this RF magnetic flux is impressed from permanent magnets 208 and 209, the 
magnetic soma material 204 and 205 is permeability mu+ which is different according to the hand of cut of RF 
magnetic flux as shown in drawing 22 . And mu - It will be shown, the circulator uses that it changes with hands of 
cut, consequently denies in a magnetic rotation child, and the propagation velocity of a RF signal can stop 
propagation of the signal to a specific terminal by the effect by the difference in such permeability A non-spreading 
terminal is permeability mu+ And mu - From a property, it is set up by the angular relation-ship over a drive 
terminal. For example, supposing Terminals A, B, and C are arranged in this sequence along with a certain hand of 
cut when the non-spreading terminal to the drive terminal A is Terminal B, the non-spreading terminal to the drive 
terminal B turns into Terminal C. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the circulator is widely adopted as a useful element for 
protecting the interference prevention between amplifier, and power amplifier from reflective power in the mobile 
radio device like a cellular phone, it is further required for the circulator itself with spread-izing and a miniaturization 
of these devices a miniaturization, wide-band-izing, low loss-ization, and that the price should fall. It is permeability 
mu+ in order to respond to such a request And mu - A circulator with small loss of a drive circuit with the large and 
difference of a between is needed. 

[0006] However, in the conventional circulator, when it considers as the composition which faces across a 
drive-wire way by two magnetic soma material 204 and 205 currently divided, the magnetic path will be intercepted 
by the non-magnetic-material substrate 200. For this reason, since the anti-magnetic field occurred in the interface 
of the magnetic soma material 204 and 205 and the non-magnetic-material substrate 200, consequently permeability 
surely decreased, it was not fully able to respond to an above-mentioned request 

[0007] The method of twisting a coil line around the magnetic substance, using a ribbon loop electrode as structure 
of increasing an inductance lowering resonance frequency is learned. However, since the structure which twists a 
line around the former magnetic substance does not get used to mass production, utilization is not performed at all. 
Moreover, although the circulator micro about the structure which uses the latter ribbon loop electrode is developed 
(1) Since housing and a magnet must be detached and attached that a coil tends to be influenced of external 
electromagnetic field etc. on open structure Since the magnetic substance exists only in one side of (2) ribbon loop 
which has unreasonableness in performing a practical miniaturization, there is little capacity of the magnetic 
substance, and it is mu+ And mu - There is a problem that the difference of a between does not become large in 
efficiency. 

[0008] Moreover, since the conventional circulator had the magnetic rotation child's circular flat-surface 
configuration, when external [ of the circuit elements (a resonanc capacitor, adjustment resistance, etc.) ] was 
carried out to the terminal of the side, it also had un-arranging [ that the size of the whole part will become large ]. 
[0009] Since housing which constitutes a magnetic yoke from a conventional circulator was what is constituted by 
assembling mechanically the parts 210 and 21 1 currently divided into two further again, the magnetic reluctance of 
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the magnetic path for excitation became very high, and, moreover, time and effort great to assembly work was this 
thing. 

[0010] Therefore, this invention offers the circulator which can attain miniaturization, wide-band-izing, 

lowHoss-izing, and/or low-pricing. 

[0011] 

[Means for Solving the Problem and its Function] the coil which has the pattern around which the magnetic rotation 
child wound at least 1 ****** of circulators on both sides of the middle insulation magnetic layer and this middle 
insulation magnetic layer according to this invention — a conductor and a close state — this coil — it has the upper 
part and the lower insulation magnetic layer which were formed so that a part of conductor might be surrounded 
[0012] thus, the coil which has the pattern wound at least 1 ****** on both sides of the middle insulation magnetic 
layer — a conductor prepares — having — **** — this coil — since it is formed so that the overall length of a coil 
pattern may become long and it may moreover embed at a magnetic layer, since the upper part and the lower 
insulation magnetic layer are formed so that a conductor may be surrounded in the close state, though it is a 
compact configuration, the inductance of a required value is securable moreover, an insulating magnetic layer — a 
close state — a coil — since it is formed so that a conductor may be surrounded, discontinuity does not exist in the 
magnetic substance For this reason, since it becomes the closed loop by which RF magnetic flux continues in a 
magnetic rotation child, an anti-magnetic field hardly occurs. 

[0013] a coil — the jumper to which a conductor connects mutually the inner conductor of the predetermined 
pattern formed on the middle insulation magnetic layer and the lower insulation magnetic layer, and the edge of this 
inner conductor — a conductor to a bird clapper is desirable 

[0014] It is desirable that an inner conductor, a middle insulation magnetic layer, and the upper part and a lower 
insulation magnetic layer are calcinated in one. Thus, since the insulating magnetic substance is calcinated in one, 
discontinuity does not exist at all in the magnetic substance. Consequently, since it becomes the closed loop by 
which RF magnetic flux continues in a magnetic rotation child, an anti-magnetic field does not occur at all. 
[0015] It is desirable to consist of magnetic-substance material into which an insulating magnetic layer has sintering 
end temperature higher than the melting point of an inner conductor. 

[0016] In this case, the inner conductor consists of metals by which melting was carried out. 

[0017] The inner conductor may consist of conductor material which has the melting point higher than the sintering 
end temperature of the insulating magnetic substance. 

[0018] It is desirable that the grounding conductor layer is formed on the lateral surface of the upper part and a 
lower insulation magnetic layer. 

[0019] The circulator of this invention as the whole the coil which has the pattern wound at least 1 ****** on both 
sides of a middle insulation magnetic layer and this middle insulation magnetic layer — a conductor and a close state 
— this coil — with the magnetic rotation child who consists of the upper part and the lower insulation magnetic 
layer which were formed so that a part of conductor might be surrounded It has two or more terminal electrodes 
which are prepared in a magnetic rotation child's side and were electrically connected to the end of an inner 
conductor, the circuit element combined with the terminal electrode, and the permanent magnet for excitation for 
impressing a direct-current magnetic field to a magnetic rotation child. 

[0020] In order to resonate an above-mentioned circuit element with impression frequency, they may be two or 
more capacitors electrically combined with the terminal electrode. 

[0021] An above-mentioned circuit element may be an external circuit element by which external was carried out to 
the terminal electrode, or may be an inside installation circuit element formed in one with this magnetic rotation child 
in the magnetic rotation child. 

[0022] It is desirable that adhesion fixation of the metal housing which has a continuous magnetic path is carried out 
at the permanent magnet for excitation. By constituting so that the magnetic path for excitation may continue 
without a break, magnetic reluctance becomes very small and can aim at large improvement in a property. 
[0023] a magnetic rotation child's flat-surface configuration — a polygon — it is a hexagon preferably When external 
[ of the circuit element ] is carried out to the side by considering as a polygon, the space which is vacant, without 
enlarging the whole size can be used effectively. 

[0024] The pattern of an inner conductor is a pattern which has two or more strips preferably elongated in a 
coplanar in two or more radiation directions which have symmetric property, respectively. 
[0025] This strip may contain the straight-line-like strip. 

[0026] It also has the desirable pattern of an inner conductor that at least one straight-line-like strip elongated in 

the single predetermined direction in a coplanar is included. 

[0027] 

[Example] The example of this invention is explained in detail using a drawing below. 

[0028] It is drawing where are a fracture perspective diagram in part, the decomposition perspective diagram in 
which drawing 2 shows the decomposition perspective diagram of the magnetic rotation child of drawing 1 t and 
drawing 3 shows the composition of the whole circulator of this example and drawing 4 which show roughly the 
composition of the magnetic rotation child of 3 terminal circulator whose drawing 1 is one example of this invention 
explain the representative circuit schematic of the circulator of this example, and drawing 5 explains a part of 
manufacturing process of the magnetic rotation child of this example. 

[0029] As shown in these drawings, the circulator of this example is 3 terminal type, therefore the magnetic rotation 
child is formed so that a flat-surface configuration may serve as a right hexagon. However, as long as it is the 
structure where equal rotating magnetic field can be generated, a configuration does not necessarily need to be a 
right hexagon and may be a hexagon or other polygons. When external [ of the circuit elements, such as a capacitor 
for r sonance, ] is carried out to the side by making a magnetic rotation child's flat-surface configuration into a 
polygon in this way, a vacant space can be used effectively and it b comes possible to ke p the whole size small. 
[0030] the coil which 10 was mostly enclosed by the insulating magnetic substance and was wound by two turns in 
drawing 1 — the conductor is shown The insulating magnetic substance consists of an up insulation magnetic layer 
1 1 , a middle insulation magnetic layer 1 2, and a lower insulation magnetic layer 1 3, and these are sintered in one and 
serve as a continuation layer, a coil — the jumper for coils which connects mutually the edg of the inner 
conductors 14 and 15 exposed from a magnetic rotation child's side after carrying out a laminating to the inner 
conductors 14 and 15 of the predetermined pattern formed, respectively on the middle insulation magnetic layer 12 
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and the lower insulation magnetic layer 13 and calcinating as the conductor 10 is shown also in drawing 2 — it 
consists of conductors 16 Inner conductors 14 and 15 serve as a coil pattern of the two straight-lines strip 
elongated in the same direction, respectively in this example. 

[0031] a coil — the end of a conductor 10 is electrically connected with the terminal electrode which exposes to 
one s.de of a magnetic rotation child, and is not illustrated a magnetic rotation child's upper surface and inferior 
surface of tongue — grounding — a conductor 1 7 prepares — having — **** — this grounding — a conductor 1 7 
and a coil — grounding which connects these electrically between the other ends exposed to the above-mentioned 
s.de of a conductor 10 — a conductor — the ** jumper — the conductor 18 is formed in addition, the coil only 
concerning one terminal A in drawing 1 and drawing 2 — a conductor — although the 10th grade is shown — actual 
a 3 " 16 CO, L aS ~ conductor etc. is prepared about three terminals A, B, and C 
■ ? ■ f. the Wh ° ,e c,rcu,ator - as snow " Rawing 3 , the capacitors 31a, 31b. and 31c for resonance are 
electncally connected to three terminal electrodes of the magnetic rotation child 30 constituted in this wav It 
comes, whenever ,t is indicated by the JP.5-251262.A specification and drawing which these people already" propose 
and are exhibited as these capac.tors 31a. 31b, and 31c. and the high penetration type RF capacitor of a 
t S h™?«£!2r frequ r°y ,s used ; *» editor - grounding - a conductor, a dielectric, an inner conductor, and 
the multilayer object of one unit which becomes .n piles in the sequence of a dielectric — at least — 1 unit pile — a 
»L a£Z** ■ —.finding it consists of multilayer TORIPU rate strip-line structure where the conductor and 
the dielectiic were piled up in this sequence The fall of Q can be prevented by using the latus capacitor of such a 
penetrated type frequency-of-operat.on range. In addition, the connection mode of a terminal electrode and a 
capacitor is as being shown in the representative circuit schematic of drawing 4 

L0033] The permanent magnets 32 and 33 for excitation for impressing a direct-current magnetic field to this 
magnetic rotation child 30 are attached in the magnetic rotation child's 30 upper and lower sides, respectively To 
not^hown magn and 3 and drawif, S 3 • jt mentions later about the attachment structure of housing which is 

f^3j] Next, the manufacturing process of the circulator of this example is explained 

mSS iZS^JZlti °f ^a«Q£5 . the up sheet 50 by the same insulation magnetic-substance material, the 
middle sheet 51 and the lower sheet 52. and the substrate sheets 53a, 53b. 53c. 54a. 54b. and 54c with which an 
inner conductor is pnnted on it are prepared. This is formed in the sheet which has the following component ratios 
using a yttnum iron garnet (Following YIG being called) as a magnetic-substance material. However, sheet ** to 
which the up sheet 50 and the lower sheet 52 usually carried out two or more sheet laminating of the 100-200 
micrometers (preferably 160 micrometers) sheet is about 0.5mm, sheet ** to which the middle sheet 51 usually 
earned out two or more sheet laminating Q f the 100-200 micrometers (preferably 160 micrometers) sheet is about 
I 0mm. and ^f**^ the substrate sheets 53a. 53b, 53c. 54a. 54b. and 54c is about 1 60 micrometers. 

X? 'nm i 8 WC,ght % b '2 de : 5 9 ^ ei ^ % S °' Vent 32 3 Weight * C0036 J The "P i™ er conductors 55a. 55b. and 
f™H r *t '""^conductors 56a. 56b. and 56c of the number according to the number of winding of a coil are 

'" the upper surface of the substrate sheets 53a. 53b. 53c. 54a. 54b, and 54c. respectively of printing or an 
impnnt of a s.lver paste, a palladium paste, or a silver-palladium paste, thus, the formed up sheet 50, substrate sheet 
53c substrate sheet 53b. substrate sheet 53a. the middle sheet 51. substrate sheet 54c, substrate sheet 54b 
substrate sheet 54a, and the lower sheet 52 — this sequence — piling up — warming after ****** — a stack is 
carried out at a pressunzation process A coil pattern symmetrical with 3 times will be arranged by this at front 
reverse side both sides of the middle sheet 51, and the propagation property between the terminals of 3 terminal 
circulator is mutually made in agreement from the symmetric property 

Eh 3 I ThUS ' Sh r\ bywhi .f h *? stack was carried out is calcinated at the temperature beyond the melting point 
(when an inner conductor ,s s.lver. ,t is about 960 degrees C) of an inner conductor, for example. 1450 degrees C 
beirndTh^^L „ an , r 6 or ™<*° times. In the case of multiple times, it considers as baking 

acquired 0006 ma S netic -s"bstance block which continues by this sintering is 

[0038] More highly than the melting point of an inner conductor (for example, silver or silver-palladium) therefore at 
an above-mentioned baking process, after a conductor (for example, silver or silver-palladium) fuses first the ' 
s.ntenng end temperature of YIG which is magnetic-substance material in the state of sealing, sintering of the 
magnetic substance is performed by it Such an element manufacture method is already proposed by these people as 
r n H fi C ,°f- UCt ° r . SCOnficat r- % t Xhibit6d < Jp . 5 -183314.A. JP.5-315757.A). According to such inner conductor 
sconfication. an inner conductor will be in a melting state, structure turns precisely, the contact state of a 
conductor is improved, and loss of a track decreases. 

S 9 ^ 6 '"T C Tu U ?u° r scorification mentioned above extinguishes substantially the grain boundary in the inner 
conductor produced by the conducting powder used while carrying out temperature at the time of carrying out 
simultaneous baking of an insulating element assembly and an insulating inner conductor to beyond the melting point 
of a conductor and attaining prec.se-ization of structure by making an inner conductor into a melting state a 
conductor — when forming a pattern with a paste, as for the conducting powder (silver dust) to be used it is 
desirable that a silver content uses 90% of the weight or more of a thing, especially the thing of 99 % of the weight or 
more of punty a conductor — as for especially the content of the conducting powder under paste, it is desirable to 
consider as 70 - 90 % of the weight 60 to 95% of the weight Moreover, in order to decrease generating of the 
network structure after melting, the glass frit below 30 volume % which has softening temperature near the 
conducting-powder melting point may be added to conducting powder 

Sh 4 ?-? 1 " a ' th J °«? h the UP f heet 50 ' middle sheet 51 ' the lower sheet 52 - an ° the substrate sheets 53a 

Mb Wc, 34a 54b and 54c are xpla.ned in the state where it separated into the right hexagon, respectively in (A) 
of drawing 5 the state where the stack of the she t which carried out the printing aTray of the inner conductor 
concerning many magnetic rotation children in fact was carried out — before sintering — or it is desirable from 
ro^L P n°cM C H ^ftK° °«E 7"* rotatio " child after sintering When it cuts before sintering, th magnetic 

rotation child of th shape of much nght hexagon who cut and got is calcinated like ♦***. It is chosen according to 

t it c^^r s £nZ^ ed T 'T^* ? Wc V re US d f ° r 3 " c °" d "ctor whether it cuts before s ntering 
and t^T* ft k fl F °^ Xample ' When USmg S,lv r as an inner conductor, by melting, silver flows out and bendi 
rnnVfl rf ^ ' bakin 5 When US,ng P alladium a s an inner conductor, it can cut before baking. 
L0041 j Drawing 6 is the decomposition perspective diagram showing th example of an array of each magnetic 
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rotation child on a sheet As shown in this drawing, the up sheet 50, the middle sheet 51 and the lower sheet 52, and 
the substrate sheets 53a, 53b, 53c, 54a, 54b, and 54c that printed many inner conductors on the upper surface, 
respectively are prepared, and after carrying out the stack of these and calcinating them in the sequence shown in 
drawing, it cuts to each simple substance. Although it will become easy and cutting also of after baking will be 
attained since cutting is linear if the array of each magnetic rotation child on a sheet is shown in drawing 5 , the 
material area which becomes unnecessary will become large. About the array of each magnetic rotation child on a 
sheet, it is good also as an easy array of cutting as shown in drawing 6 , and is good also as an array of those other 
than this. 

[0042] Drawing 7 is a plane configuration view explaining the cutting process in other examples of an array of each 
magnetic rotation child on a sheet The example of this drawing arranges a hexagon densely so that a space may not 
exist among the adjoining magnetic rotation children, and it becomes advantageous [ in respect of the yield of 
arrangement, then material ] in this way. First as shown in (A) of this drawing, the stack of each sheet which 
performed pattern printing so that a hexagon might be arranged densely is carried out Next a snap eye is put in 
along the boundary of six square shapes each. Subsequently, the hexagon magnetic rotation child portion a shown in 
(B) of this drawing by one punching is separated. Next one punching separates the hexagon magnetic rotation child 
portion b. By this two punching, the hexagon magnetic rotation child portion c can be separated, and cutting of all 
magnetic rotation children will be performed. Thus, the cut magnetic rotation child is calcinated like **♦*. 
[0043] After cutting and baking processing, the inner conductor which barrel finishing is carried out and appears in 
the side is made to expose each magnetic rotation child, and beveling of the corner of a sintered compact is 
performed, then, each side of a magnetic rotation child — the jumper for coils — a conductor and grounding — a 
conductor — the ** jumper — a conductor and a terminal electrode — the upper surface and inferior surface of 
tongue — grounding — a conductor 57 is printed and formed for example, about the side (side in which Terminal A 
exists) of this side in (B) of drawing 5 the jumper for coils which connects electrically between inner conductor 55a 
exposed to this side, and 56a — a conductor — with 58a grounding of the end of inner conductor 55a (therefore, a 
coil conductor) exposed to this side, the upper surface, and an inferior surface of tongue — grounding which 
connects a conductor 57 electrically — a conductor — the ** jumper — a conductor — with 59a Terminal 
electrode 60a electrically connected to the other end of inner conductor 56a (therefore, a coil conductor) exposed 
to this side is formed, moreover, the jumper for coils which connects electrically between inner conductor 54c 
exposed to this side, and 55c, respectively about the side (side for the clinches of the coil about Terminal C) of the 
right-hand side — Conductors 61c and 62c are formed thereby, it begins from a terminal electrode and 2 ******s is 
wound within the magnetic substance — having — grounding — 3 sets of coils which are connected to a conductor 
and finish — a conductor will be formed 

[0044] Thus, the magnetic rotation child who completed has the flat-surface configuration of the right hexagon 
inscribed in a circle with a diameter of 4mm, and the thickness is 1mm. As shown in drawing 2 , the capacitors 31a, 
31b t and 31c for resonance are attached to each terminal electrode (46) of this magnetic rotation child, and it 
solders to it by the reflow method etc. Then, metal housing which makes the permanent magnet for excitation and 
the magnetic yoke for impressing a direct-current magnetic field serve a double purpose is attached, and a circulator 
is completed. 

[0045] Drawing 8 is the decomposition perspective diagram and perspective diagram showing the structure of the 
housing itself, and the structure of the circulator which attached the permanent magnet for excitation, and housing 
to the magnetic rotation child. In attaching housing, as shown in (A) of this drawing, it accumulates the permanent 
magnets 82 and 83 for excitation on the vertical side of the magnetic rotation child 80 who attached the capacitor 
for resonance (81a) in the side in every other one first respectively, respectively. And this magnetic rotation child 
80 and the permanent magnets 82 and 83 for excitation are supported by pressing the insulator base materials 84 
and 85 from the side. On both sides of connection lead 87a to which cream solder was made to adhere, it stops 
mechanically between input/output terminal 86a prepared in the insulator base materials 84 and 85, and capacitor 
81a for resonance (or ejection terminal) attached in the magnetic rotation child 80 in that case. Connection lead 87a 
consists of thin copper strips of U typeface which has elasticity. Moreover, the insulator base materials 84 and 85 
are cast by the resin which bears the elevated temperature of a ceramic, a glass epoxy resin, or others. 
[0046] Subsequently, as shown in this drawing (B), the assembly 88 of the magnetic rotation child and the permanent 
magnet for excitation which were supported by the insulator base materials 84 and 85 in this way is inserted in 
adh sion into the metal housing 89, and the salient 90 for caulkings is bent and it fixes. Adhesion fixation of the 
metal housing 89 and the permanent magnets 82 and 83 for excitation will be carried out by this, the metal with 
which the metal housing 89 can operate as a magnetic yoke — it consists of steel plates preferably and plating 
processing of nickel, chromium, etc. is performed to the front face This housing 89 has the rectangular pipe 
configuration which the field of everything [ page / 2nd / which counters ] but opening Perilla frutescens (L) Britton 
var. crispa (Thunb.) Decne. is following. Thus, a reflow furnace is made to carry out melting of the solder through 
what was assembled, and connection between connection lead 87a and capacitor 81a for resonance (or ejection 
terminal) is made between connection lead 87a and input/output terminal 86a. (C) of drawing 8 shows the circulator 
91 which you did [ circulator ] in this way and made it complete. 

[0047] Most determines the frequency-of-operation band of a circulator, and loss by a magnetic rotation child's 
p rformance. Namely, permeability mu+ And mu - It becomes a wide band and the magnetic rotation element of low 
loss, so that the difference of a between is large and resistance of a magnetic tangent and a coil is small. Moreover, 
permeability mu+ And mu - If the number of turns of a coil increase greatly, a required inductance will be obtained 
even if it will be a compact size (if the length of a coil becomes large). According to the magnetic rotation child who 
formed like this example using inner conductor scorification, an advantage which is described below is acquired. 

(1) Since the magnetic substance will be in the successive state by sintering, RF magnetic flux closes in a magnetic 
rotation child. Consequently, since an anti-magnetic field does not occur, it is mu+. And mu - A value becomes large 
and the miniaturization according to the increase in an inductanc can be attained. 

(2) Since the magnetic substance will be in th successive state by sintering, RF magnetic flux closes in a magnetic 
rotation child. Consequently, since an anti-magnetic field does not occur, it is mu+. And mu - The difference of a 
between becomes large and a frequ ncy-of-operation band becomes large. 

(3) a coil — since a conductor is formed of scorification, resistance becomes small, and loss becomes small 

(4) Since it is th structure suitable for mass production, the width of face of the cost cut by volume fficiency 
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becomes large. 

(5) Since the drive-wire way is made into the third floor structure, it becomes possible it not only to become easy, 
but for a veer hole not to exist therefore to simplify a manufacturing process, and to suppress the increase in an 
insertion loss. 

(6) Since the magnetic yoke has the magnetic path which is not divided, but is unified and continues and adhesion 
fixation is carried out at the permanent magnet for excitation, without a break, in succession [ come ], magnetic 
reluctance becomes very small and the magnetic path for excitation can aim at large improvement in a property. 
[0048] Drawing 9 is drawing which compares the property of the circulator (inner conductor scorifi cation) by this 
example, and the conventional circulator (collapsible), the horizontal axis shows frequency and the vertical axis 
shows the insertion loss between non-spreading terminals, and the insertion loss between propagation terminals. It is 
clear from this drawing that working heart frequency is low and loss is moreover small though the circulator by this 
example is the same size as the conventional circulator. 

[0049] Drawing 10 is the decomposition perspective diagram showing roughly the composition of the magnetic 
rotation child of 3 terminal circulator which are other examples of this invention, this example — a top unit and a 
bottom unit — a coil — although it differs from the case of the example of drawing 1 at the point that the conductor 
is wound by one turn, and the point which constitutes the hairpin-like track, using an one straight-line-like strip as a 
pattern of an inner conductor, about other composition, the manufacture method and magnetic-substance material, 
and conductor material, it is the same as that of the case of the example of drawing 1 

[0050] That is, as shown in drawing 10 , the laminating of the substrate sheets 100a and 100b by the same insulation 
magnetic-substance material, the middle sheet 101, and the substrate sheets 102a and 102b is carried out in this 
sequence, they are sintered in one, and serve as a continuation layer. In addition, although not illustrated, on 
substrate sheet 100a and under substrate sheet 102b, in fact the laminating of the up sheet and lower sheet by the 
same insulating magnetic-substance material is carried out, respectively, and they are calcinated in one with the 
above-mentioned sheet. 

[0051] The inner conductors (coil conductor) 103a, 103b, and 103c which each which is elongated in the three 
radiation directions (the radiation direction perpendicular to at least one side of a hexagon) becomes from the coil 
pattern of one linear strip, and 104a, 104b and 104c are formed in the upper surface of substrate sheet 102b which 
constitutes substrate sheet 1 00b and the bottom unit which constitute a top unit respectively. Furthermore, the 
inner conductors 105b, 105d, 105a, and 105c which consist of a pattern for a crossover are formed in the inferior 
surface of tongue of these substrates sheets 100b and 102b, and the upper surface of the substrate sheets 100a 
and 102a, respectively, the veer holes 106, 107, 108, and 109 which penetrate these sheets form in the 
predetermined position of the substrate sheets 100a, 100b, 102a, and 102b, respectively — having — **** — the 
veer hole of a little larger area in each veer hole position than the diameter — the conductor is formed these veer 
hole — the jumper for coils in which each strip of inner conductors 103a, 103b, 104a, and 104b is connected with 
the inner conductors 1 05b, 1 05a, 1 05d, and 1 05c for a crossover by the conductor, respectively, and the 
up-and-down unit is further prepared in a magnetic rotation child's side by it — it connects by the conductor (with 
no illustration) — having — **** — this — a coil — the conductor is constituted namely, the end of inner 
conductors 103a t 103b, and 103c and the end of 104a, 104b, and 104c — the jumper for coils — the conductor 
connects, respectively 

[0052] if an example of a connection path is explained in drawing 10 — the end -> veer hole 1 08 ~s> crossover of 
input/output terminal -> inner conductor 104b — the jumper for other end -> coils of ** inner conductor 105c-> 
veer hole 108 -> inner conductor 104b — a conductor — the end -> veer hole 106 -> crossover of -> inner 
conductor 103b — it becomes the other end -> earth terminal of ** inner conductor 105a-> veer hole 106 -> inner 
conductor 103b the upper surface of the up sheet which is not illustrated, and the inferior surface of tongue of a 
lower sheet — grounding for magnetic rotation children — a conductor is formed, respectively 
[0053] In this example, since the pattern of an inner conductor consists of a coil pattern of one linear strip 
elongated, respectively in each direction and most drive-wire ways are moreover formed in the coplanar, the 
RF-symmetric property of each terminal becomes very good. Moreover, since there are comparatively few veer 
holes, it becomes possible manufacture not only to become easy, but to suppress the increase in an insertion loss, 
moreover, if according to the data of an accumulated type inductor a terminal point is after the starting point of a 
coil and a coil closes completely, that an inductance increases rapidly will know — having — **** — this example 

— a coil — since the conductor is mostly wound by one turn in the state of closing, a high inductance can be 
obtained even if small The operation effect of others of this example is the same as that of the case of the example 
of drawing 1 . 

[0054] Drawing 11 is the decomposition perspective diagram showing roughly the composition of the magnetic 
rotation child of 3 terminal circulator which is the example of further others of this invention, this example — a coil 

— the point that the conductor is wound by 1.5 turns — 3 sets of coil patterns which consist of two strip patterns 
which each class avoids a veer hole portion and elongates in the same radiation direction as a pattern of the inner 
conductor of a top unit are used, and as a pattern of the inner conductor of a bottom unit Although it differs from 
the case of the example of drawing 1 in that the one straight-l in e-l ike strip is used, about other composition, the 
manufacture method and magnetic-substance material, and conductor material, it is the same as that of the case of 
the example of drawing 1 . 

[0055] That is, as shown in drawing 1 1 , the laminating of the substrate sheet 1 10 by the same insulation 
magnetic-substance material, the middle sheet 111, and the substrate sheets 1 12a and 1 12b is carried out in this 
sequence, they are sintered in one, and serve as a continuation layer. In addition, although not illustrated, on the 
substrate sheet 110 and under substrate sheet 1 12b, in fact the laminating of the up sheet and lower sheet by the 
same insulating magnetic-substance material is carried out respectively, and they are calcinated in one with the 
above-mentioned sheet 

[0056] The up inner conductors 1 13a, 1 13b, and 1 13c and the lower inner conductors 1 14a, 1 14b, and 1 14c by 3 sets 
of coil patterns which consist of two strip patterns which each class elongates in the same radiation direction are 
formed in the upper surface and the inferior surface of tongue of the substrate sheet 110 which constitute a top 
unit respectively. The veer holes 1 1 5a, 11 5b, and 1 1 5c which penetrate this sheet are formed in th predetermined 
position of this substrate sheet 1 10. the end of the up inner conductors 1 13a, 1 13b, and 1 13c, and the end of the 
lower inner conductors 1 14a, 1 14b, and 1 14c — the veer holes 1 15a and 1 15b and the veer hole in 1 15c — it 
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connects electrically through the conductor, respectively 

[0057] The inner conductors (coil conductor) 1 16a, 11 6b, and 1 16c which each which is elongated in the three 
radiation directions (the radiation direction parallel to at least one side of a hexagon) becomes from the coil pattern 
of one linear strip are formed in the upper surface of substrate sheet 1 1 2b which constitutes a bottom unit. 
Furthermore, the inner conductors 1 1 7a and 1 1 7b which consist of a pattern for a crossover are formed in the 
inferior surface of tongue of this substrate sheet 1 1 2b, and the upper surface of substrate sheet 1 1 2a, respectively, 
the veer holes 1 1 8 and 1 1 9 which penetrate these sheets form in the predetermined position of the substrate sheets 
1 1 2a and 1 1 2b, respectively — having — **** — the veer hole of a little larger area in each veer hole position than 
the diameter — the conductor is formed these veer hole — each strip of inner conductors 1 16a and 1 16b is 
connected with the inner conductors 1 1 7a and 1 1 7b for a crossover by the conductor, respectively 
[0058] furthermore, the jumper for coils with which the up-and-down unit is prepared in a magnetic rotation child's 
side — it connects by the conductor (with no illustration) — having — **** — this — a coil — the conductor is 
constituted namely, the end of inner conductors 1 13a, 1 13b, and 1 13c and the end of inner conductors 1 16a, 1 16b, 
and 1 1 6c — the jumper for coils — it connects by the conductor, respectively — having — further — the other end 
of inner conductors 1 16a, 1 16b, and 1 16c, and the end of inner conductors 1 14a, 1 14b, and 1 14c — the jumper for 
coils — the conductor connects, respectively 

[0059] if an example of a connection path is explained in drawing 1 1 — one jumper for strip -> coils of one strip -> 
veer hole 1 15c-> inner conductor 1 13c of input/output terminal -> inner conductor 1 14c — a conductor — the 
jumper for other end -> coils of end -> inner conductor 1 1 6c of -> inner conductor 116c — a conductor — it 
becomes the strip -> earth terminal of another side of strip -> veer hole 1 15c-> inner conductor 1 13c of another 
side of -> inner conductor 1 1 4c the upper surface of the up sheet which is not illustrated, and the inferior surface of 
tongue of a lower sheet — grounding for magnetic rotation children — a conductor is formed, respectively 
[0060] this example — a coil — since the conductor is mostly wound by 1 .5 turns in the state of closing, a higher 
inductance can be obtained even if small The operation effect of others of this example is the same as that of the 
case of the example of drawing 1 . 

[0061] Drawing 12 is the decomposition perspective diagram showing roughly the composition of the magnetic 
rotation child of 3 terminal circulator which are this invention and also other examples, this example — a coil — the 
point that the conductor is wound by two turns — And although each class differs from the case of the example of 
drawing 1 as a pattern of the inner conductor of a top unit and a bottom unit in that 3 sets of coil patterns which 
consist of two strip patterns which avoid a veer hole portion and are elongated in the same radiation direction are 
used, respectively About other composition, the manufacture method and magnetic-substance material, and 
conductor material, it is the same as that of the case of the example of drawing 1 . 
[0062] That is, as shown in drawing 12 , the laminating of substrate sheet 120a by the same insulation 
magnetic-substance material, the middle sheet 121, substrate sheet 120b, and the lower sheet 122 is carried out in 
this sequence, they are sintered in one, and serve as a continuation layer. In addition, although not illustrated, on 
substrate sheet 1 20a, in fact, the laminating of the up sheet by the same insulating magnetic-substance material is 
carried out, and it is calcinated in one with the above-mentioned sheet 

[0063] The up inner conductors 1 23a, 1 23b, and 1 23c and the lower inner conductors 1 24a, 1 24b, and 1 24c by 3 sets 
of coil patterns which consist of two strip patterns which each class elongates in the same radiation direction are 
formed in the upper surface of substrate sheet 120a which constitutes a top unit, and the upper surface of the 
middle sheet 121, respectively. The veer holes 125a, 125b, and 125c which penetrate this sheet are formed in the 
predetermined position of this substrate sheet 120a. the end of the up inner conductors 123a, 123b, and 123c, and 
the end of the lower inner conductors 124a, 124b, and 124c — the veer holes 125a and 125b and the veer hole in 
1 25c — it connects electrically through the conductor, respectively 

[0064] The up inner conductors 126a, 126b, and 126c and the lower inner conductors 127a, 127b, and 127c by 3 sets 
of coil patterns which consist of two same strip patterns are formed also in the substrate sheet 120b upper surface 
which constitutes a bottom unit, and the upper surface of the lower sheet 1 22, respectively. The veer holes 1 28a, 
1 28b, and 1 28c which penetrate this sheet are formed in the predetermined position of this substrate sheet 1 20b. 
the end of the up inner conductors 126a, 126b, and 126c, and the end of the lower inner conductors 127a, 127b, and 
127c — the veer holes 128a and 128b and the veer hole in 128c — it connects electrically through the conductor, 
respectively 

[0065] furthermore, the jumper for coils with which the up-and-down unit is prepared in a magnetic rotation child's 
side — it connects by the conductor (with no illustration) — having — **** — this — a coil — the conductor is 
constituted namely, the end of inner conductors 123a, 123b, and 123c and the end of inner conductors 126a, 126b, 
and 126c — the jumper for coils — it connects by the conductor, respectively — having — further — the end of 
one strip of inner conductors 127a, 127b, and 127c, and the end of one strip of inner conductors 124a, 124b, and 
124c — the jumper for coils — the conductor connects, respectively 

[0066] If an example of a connection path is explained in drawing 12 one [ of input/output terminal -> inner 
conductor 1 24b / one ] strip [ of strip -> veer hole 1 25b-> inner conductor 1 23b ] -> — the jumper for coils — a 
conductor — one story of -> inner conductor 126b — one strip [ of PPU -> veer hole 128b-> inner conductor 127b 
] ~> — the jumper for coils — a conductor — strip [ of another side of -> inner conductor 1 24b ] -> — veer hole 
125b-> inner conductor 1 23 strip [ of another side of b ] — > — the jumper for coils — a conductor — it becomes 
the strip -> earth terminal of another side of strip -> veer hole 1 28b-> inner conductor 1 27b of another side of -> 
inner conductor 1 26b the upper surface of the up sheet which is not illustrated, and the inferior surface of tongue of 
the lower sheet 122 — grounding for magnetic rotation children — a conductor is formed, respectively 
[0067] this example — a coil — since the conductor is mostly wound by two turns in the stat of closing, a higher 
inductance can b obtained even if small The operation effect of others of this example is the same as that of the 
cas of the example of drawing 1 . 

[0068] Drawing 13 is the perspective diagram showing the composition of the magnetic rotation child of 3 terminal 
circulator which is the xample of further others of this invention, the jumper for coils with which this example was 
prepared in the magnetic rotation child's 130 sid by printing — xcept for the point that the pattern of a conductor 
131 is a slanting pattern, it has the completely same composition as an example and the op ration effect of drawing 

[0069] Drawing 14 shows the composition of the magnetic rotation child of 3 terminal circulator which are this 
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invention and also other examples, and the terminal substrate for connection, and (A) is [ the decomposition 
perspective diagram of the terminal substrate for connection and (C of a magnetic rotation child's perspective 
diagram and (B)) ] this magnetic rotation child's side elevations. In this example, only the terminals 141a, 141b, 141c, 
and 1 41 d connected to an inner conductor are formed in the magnetic rotation child's 140 side by printing, and a 
terminal for connection, a jumper, etc. with the exterior are included in the external terminal substrate 142 for 
connection which builds in the capacitor for resonance. 

[0070] the terminal substrate 142 for connection consists of multilayer dielectric substrates which have the 1st 
dielectric-layer 142a and 2nd dielectric-layer 142b, as shown in (B) of this drawing — having — **** — the 1st 
front face and side of dielectric-layer 142a — the jumper for coils — conductor 142c, 142d of input/output 
terminals, and grounding — a conductor — 142e is prepared by printing 142f of electrodes for capacitors is prepared 
in the front face of 2nd dielectric-layer 142b by printing, and 142g of grounding electrodes for capacitors is prepared 
in the rear face by printing, the case where this terminal substrate 142 for connection is attached in the magnetic 
rotation child's 140 side — the jumper for coils — a conductor — 142c connects the magnetic rotation child's 140 
terminals 141b and 141c so that clearly also from (C) of this drawing 142d of input/output terminals has flowed with 
142f of electrodes for capacitors, and they are connected to terminal 141a. grounding — a conductor — grounding 
to which 142e is prepared in the upper surface of 141 d of terminals, and the magnetic rotation child 140 — a 
conductor — it connects with 140a 142f of electrodes for capacitors, and grounding — a conductor — the capacitor 
for resonance is formed between 142g of grounding electrodes for capacitors connected to 140a 
[0071] The magnetic rotation child's 140 internal configuration in this example is completely the same as that of the 
case of the example of drawing 1 . using the external terminal substrate 142 for connection which builds in a terminal 
for connection, a jumper, etc. with the exterior with the capacitor for resonance like this example — a magnetic 
rotation child's side — a jumper — a conductor and grounding — without printing a conductor etc., all of these 
wiring will be completed only by carrying out the process which attaches the capacitor for resonance, it is simplified 
very much and a manufacturing process can reduce cost 

[0072] Drawing 1 5 is the decomposition perspective diagram showing roughly the composition of the magnetic 
rotation child of 3 terminal circulator which is the example of further others of this invention. This example forms the 
capacitor for resonance in one with the magnetic rotation child by carrying out the laminating of the electrode for a 
dielectric sheet and capacitors of the same configuration as a magnetic-substance sheet to a magnetic rotation 
child, the coil which the magnetic rotation child portion was mostly enclosed by the insulating magnetic substance 
like the example of drawing 1 in this example, and was wound by two turns — it has the composition of having 3 sets 
of conductors 

[0073] If it explains in more detail about the magnetic rotation child portion of this example, by printing the inner 
conductor on it, the laminating of the substrate sheets 1 53a, 1 53b, 1 53c, 1 54a, 1 54b. and 1 54c by the same 
insulating magnetic-substance material is carried out, they are sintered in one, and are the up sheet 1 50 by 
insulating magnetic-substance material, the middle sheet 151, and the lower sheet 152 with the continuation layer. 
The up inner conductors 155a, 155b, and 155c and the lower inner conductors 156a, 156b, and 156c of the number 
according to the number of winding of a coil are formed in the upper surface of the substrate sheets 1 53a, 1 53b, 
153c, 154a, 154b, and 154c, respectively. Up inner conductor 155a and lower inner conductor 156a, up inner 
conductor 155b, lower inner conductor 156b, up inner conductor 155c, and lower inner conductor 156c the jumper 
for coils which connects those edges exposed from a magnetic rotation child's side after baking, respectively — it 
connects one after another by the conductor (with no illustration) — having — this — an above-mentioned coil — a 
conductor is constituted the upper surface of the up sheet 150, and the inferior surface of tongue of the lower sheet 
1 52 — grounding for magnetic rotation children — the conductor is formed, respectively 

[0074] About the manufacture method, magnetic-substance material, and conductor material of a magnetic rotation 
child portion, it is the same as that of the case of the example of drawing 1 . In addition, whenever this magnetic 
rotation child portion is shown in different drawing 10 from the structure which you may make it print the inner 
conductor of the pattern like **** to both sides of a magnetic-substance sheet, and is shown in drawing 15 , 
drawing 1 1 , or drawing 1 2 , it may be a kimono. " " 

[0075] grounding for magnetic rotation children to which the capacitor portion for resonance was formed in the 
upper surface of the up sheet 150 — a conductor — with 150a The 1st same dielectric sheet 157 of a right hexagon 
configuration as the magnetic rotation child by whom the laminating was done on it, It consists of the capacitor 
electrode 1 58 formed in the upper surface of this dielectric sheet 1 57, the 2nd same dielectric sheet 1 59 of a right 
hexagon configuration as the magnetic rotation child by whom the laminating was done on it, and 
grounding-electrode 1 59for capacitors a formed in the upper surface of this dielectric sheet 1 59. the jumper for 
capacitors with which the capacitor electrode 158 is formed in a magnetic rotation child's side — a conductor (with 
no illustration) — minding — an above-mentioned coil — it connects with the end of a conductor grounding for 
magnetic rotation children — a conductor — 1 50a — the jumper for capacitors — in order to prevent connecting 
with a conductor too hastily — the part — a notch — him — ****** this grounding for magnetic rotation children 
— a conductor — 150a is also making the grounding electrode for capacitors serve a double purpose thus, the 
capacitor electrode 1 58 and grounding for magnetic rotation children — a conductor — although a capacitor will be 
formed between 150a, respectively among grounding-electrode 159a the capacitor electrode 158 and for capacitors, 
capacity may come out enough and, in a certain case, the 2nd dielectric sheet 159 and grounding-electrode 159a for 
capacitors may be omitted In this case, the capacitor electrode 158 can be used as an output terminal. 
[0076] Since baking properties differ, a magnetic rotation child portion and the capacitor portion for resonance are 
calcinated individually, and you may make it assemble both with soldering with a dielectric and the magnetic 
substance in this xample, when simultaneous baking is impossible, although calcinated in [ the portion / after the 
laminating of a magnetic rotation child portion and the capacitor portion for resonance is carried out ] one. in this 
case, the upper surface of the up sheet 1 50 — grounding for magnetic rotation children — instead of [ of a 
conductor ] — the capacitor electrode 158 — preparing — the 1st dielectric sheet 157 — omitting — 
grounding-electrode 159a for capacitors — grounding for magnetic rotation children — although using also 
conductor ] is also considered, since a dielectric will be inserted in some magnetic rotation children and decline in 
permeability arises, it is not desirable 

[0077] In this example, since the capacitor for resonance is formed in one with the magnetic rotation child, it 
becomes unnecessary to attach a capacitor by external, and the part manufacturing process is not only simplified, 
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but can miniaturize a circulator. 

[0078] Drawing 1 6 is the decomposition perspective diagram showing roughly the composition of the magnetic 
rotation child of 3 terminal circulator which are this invention and also other examples. This example operates the 
magnetic substance as a dielectric, and forms the capacitor for resonance in one in a magnetic rotation child, the 
coil which the magnetic rotation child portion was mostly enclosed by the insulating magnetic substance like the 
example of drawing 1 in this example, and was wound by two turns — it has the composition of having 3 sets of 
conductors 

[0079] If it explains in more detail about the magnetic rotation child portion of this example, by printing the inner 
conductor on it, the laminating of the substrate sheets 1 63a, 1 63b, 1 63c, 1 64a, 1 64b, and 1 64c by the same 
insulating magnetic-substance material is carried out they are sintered in one. and are the topmost part sheet 1 68 
by insulating magnetic-substance material, the up sheet 160, the middle sheet 161, and the lower sheet 162 with th 
continuation layer. The up inner conductors 165a, 165b, and 165c and the lower inner conductors 166a, 166b, and 
1 66c of the number according to the number of winding of a coil are formed in the upper surface of the substrate 
sheets 1 63a, 1 63b, 1 63c, 1 64a, 1 64b, and 1 64c, respectively. Up inner conductor 1 65a and lower inner conductor 
166a, up inner conductor 165b, lower inner conductor 166b, up inner conductor 165c, and lower inner conductor 
166c the jumper for coils which connects those edges exposed from a magnetic rotation child's side after baking, 
respectively — it connects one after another by the conductor (with no illustration) — having — this — an 
above-mentioned coil — a conductor is constituted the upper surface of the topmost part sheet 168, and the 
inferior surface of tongue of the lower sheet 1 62 — grounding for magnetic rotation children — the conductor is 
formed, respectively 

[0080] About the manufacture method, magnetic-substance material, and conductor material of a magnetic rotation 
child portion, it is the same as that of the case of the example of drawing 1 . In addition, whenever this magnetic 
rotation child portion is shown in different drawing 10 from the structure which you may make it print the inner 
conductor of the pattern like **** to both sides of a magnetic-substance sheet and is shown in drawing 1 6 , 
drawing 1 1 , or drawing 12 , it may be a kimono. 

[0081] The capacitor portion for resonance consists of the capacitor electrode 167 formed in the upper surface of 
the up sheet 1 60, a topmost part sheet 1 68 by which the laminating was carried out on it, and a grounding electrode 
1 69 for capacitors (grounding for magnetic rotation children a conductor and combination) formed in the upper 
surface of this topmost part sheet 168. the jumper for capacitors with which the capacitor electrode 167 is formed 
in a magnetic rotation child's side — a conductor (with no illustration) — minding — an above-mentioned coil — it 
connects with the end of a conductor The topmost part sheet 1 68 by the magnetic substance will operate also as a 
dielectric between the capacitor electrode 167 and the grounding electrode 169 for capacitors, while operating as 
some magnetic substance in a magnetic rotation child. When good, this example is not used as circulator capacity 
value is small, and the capacitor electrode 167 is formed in a position which does not influence operation of a 
circulator. 

[0082] Since the capacitor for resonance is formed in one with the magnetic rotation child also in this example, it 
becomes unnecessary to attach a capacitor by external, and the part manufacturing process is not only simplified, 
but can miniaturize a circulator. 

[0083] Drawing 17 is the decomposition perspective diagram showing roughly the composition of the magnetic 
rotation child of 3 terminal circulator which is the example of further others of this invention. In this example, in case 
the capacitor for resonance is soldered to a magnetic rotation child in the example of drawing 1 , where these 
magnetic rotation child and the capacitor for resonance are attached on a substrate 1 70, it is made to carry out The 
composition and the operation effect of this example except the substrate 1 70 being added are completely the same 
as the case of the example of drawing 1 (refer to drawing 3 ). 

[0084] Drawing 18 is the decomposition perspective diagram showing roughly the composition of a part of 3 terminal 
circulator which is the example of further others of this invention, and drawing 19 is the composition principle view 
of the circulator of drawing 18 . This example attains wide band-ization of the frequency of operation by floating a 
circulator from a gland on a concentrated-constant type LC series resonant circuit or a half-wave length 
resonant-line way. a series resonant circuit — a circulator outer conductor and grounding — it is well-known by 
arranging to the symmetry of revolution mostly to the medial axis of this circulator between conductors to attain 
wide band-ization of a circulator from a JP,52-32713,B specification and a drawing 

[0085] In drawing 18 , 1 80 shows the magnetic rotation child who may be what is depended on which example 
mentioned above. The laminating of the TORIPU rate track type resonator 181 of the same flat-surface 
configuration as a magnetic rotation child is carried out to this magnetic rotation child 1 80 bottom. The high 
dielectric constant dielectric sheet 1 82 which an inner conductor and simultaneous baking are possible for the 
TORIPU rate track type resonator 181, and is about 90 dielectric constant, The center of the upper surface of this 
dielectric sheet 1 82, and the circular electrode 1 83 for capacitors prepared in the same axle, The spiral line 
conductor 1 85 by which it is formed in the upper surface of the dielectric substrate 1 84 by which the laminating was 
carried out and this dielectric substrate 184, and electrode 185a for capacitors is formed in the bottom of the 
dielectric sheet 1 82 in the center section, grounding formed in the inferior surface of tongue of the dielectric 
substrate 1 84 — it consists of a conductor (with no illustration) A capacitor is constituted between the electrode 
183 for capacitors, and electrode 185a for capacitors of the center section of the spiral line conductor 185, and the 
spiral track of the spiral line conductor 1 85 constitutes an inductor, the path cord way where other end 1 85b of the 
spiral line conductor 185 was prepared in the flank of the TORIPU rate track type resonator 181 — minding — 
grounding of the inferior surface of tongue of the dielectric substrate 1 84 — it connects with the conductor 
[0086] In order to form the TORIPU rate track type resonator 181, the laminating of the dielectric sheet 182 which 
formed the electrode 183 for capacitors, and the dielectric substrate 184 which formed the spiral line conductor 185 
is carried out and simultaneous baking of an inner conductor and these dielectrics is carried out grounding which 
the combination with the magnetic rotation child 180 and the TORIPU rate track type resonator 181 formed these 
individually, carried out the laminating, and was prepared in a magnetic rotation child's inferior surface of tongue by 
the solder refiow method — it is made by connecting the electrode 1 83 for capacitors to the electric mid gear of a 
conductor 

[0087] The above explanation is the case where a TORIPU rate track type resonator is formed by LC series 
resonant circuit in order to form a TORIPU rate track type resonator using a half^-wave length r sonant-line way, 
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while setting a spiral line conductor as the length of the half-wave length — the core of a dielectric sheet (182) — 
instead of [ of the electrode (183) for capacitors ] — a veer hole and a veer hole — the end of the spiral line 
conductor which prepares a conductor and is in a center section, and this veer hole — a conductor is connected the 
path cord way where the other end (185b) of a spiral line conductor was prepared in the flank of the TORIPU rate 
track typ resonator 181 — minding — grounding of the inferior surface of tongue of a dielectric substrate (184) — 
it connects with a conductor And the laminating of an above-mentioned dielectric sheet (182) and the dielectric 
substrate (184) which prepared the spiral line conductor is carried out and simultaneous baking of an inner 
conductor and these dielectrics is carried out. grounding which the combination with a magnetic rotation child and a 
TORIPU rate track type resonator formed these individually, carried out the laminating, and was prepared in a 
magnetic rotation child's inferior surface of tongue by the solder reflow method — the electric mid gear of a 
conductor — a veer hole — it is made by connecting a conductor 

[0088] Since arranging the composition which carried out the laminating of the TORIPU rate track type resonator to 
the magnetic rotation child really calcinated like this example, and was combined with him, then a resonator with 
sufficient symmetric property to the symmetry of revolution to the medial axis of a circulator can carry out with an 
easily and sufficient precision, the circulator of small and a wide band can be obtained with sufficient productivity. 
[0089] Although the inner conductor is formed by printing a silver paste, a palladium paste, or a silver-palladium 
paste in the example described above, silver leaf may be pierced and an inner conductor may be formed. A 
resistance loss is not remarkable especially, and it forms with gold, palladium, silver-palladium, or those alloys and is 
suitable when not dissolving with the magnetic substance moreover. 

[0090] Also about the magnetic substance, if it does not dissolve with an inner conductor, it is possible to use 
insulating magnetic-substance material other than YIG. 

[0091] Even if it makes it calcinate using the conductor material which has the melting point higher than the 
sintering end temperature of the magnetic substance as an inner conductor, without fusing an inner conductor, it is 
possible to constitute the circulator of this invention. 

[0092] a coil — you may be any turn as long as it is 1 or more ******s, without also restricting the number of turns 

of a conductor to two turns If number of turns become targe, the part inductance will also become large. 

[0093] Moreover, although an above-mentioned example is related with 3 terminal type circulator, this invention is 

applicable also about the circulator which has the terminal of the number beyond it. Furthermore, it is also clear that 

the circulator of this invention is developed, for example, non-reciprocal circuit elements, such as an isolator, can be 

created easily. 

[0094] 

[Effect of the Invention] As explained to the detail above, according to this invention, a circulator the coil with which 
the magnetic rotation child has the pattern wound at least 1 ****** on both sides of the middle insulation magnetic 
layer and the middle insulation magnetic layer — with a conductor a close state — a coil, since it is formed so that 
the overall length of a coil pattern equipped with the upper part and the lower insulation magnetic layer which were 
formed so that a part of conductor might be surrounded may become long and it may moreover embed at a magnetic 
layer Though it is a compact configuration, the inductance of a required value is securable. moreover, an insulating 
magnetic layer — a close state — a coil — since it is formed so that a conductor may be surrounded, discontinuity 
does not exist in the magnetic substance For this reason, since it becomes the closed loop by which RF magnetic 
flux continues in a magnetic rotation child, an anti-magnetic field does not occur. Consequently, miniaturization, 
wide-band-izing, lowHoss-izing, and low-pricing can be attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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